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(54) TREATMENT OF SINGLE CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a surface smooth in atomic level by heat treating a single crystal 
of ScMgAI04 at a heating temp, in a specified range. 

SOLUTION: The heating temp, for a single crystal of ScMgAI04 is in the range of 900 to 1,300°C, and 
the heating temp, for each single crystal of (LaAIO3)0.3(Sr2AITaO6)0.7 and MgAI204 is in the range of 
900 to 1,300°C. The heating temp, for each single crystal of NdGa03 and ZnO is in the range of 900 to 
1,200°C. However, when the single crystal of NdGa03 being (110) face orientation is heat-treated, the 
heating temp, is in the range of 1,000 to 1,100°C. The preferable heating temp, for each single crystal 
of SrTi03, Nb: SrTi03 or LaAI03 is in the range of 900 to 1,300°C. The heating time for each single 
crystal is at least 1 h. As the surface of the thus treated single crystal is smooth in atomic level, a high 
quality single crystal thin film can be prepared. Further, performance and yield of an electronic device 
or the like prepared using the thin film is improved as the quality of the thin film is improved. The thin 
film is also used as a testing substrate for observing a gene (DNA) while placing the gene on the 
substrate. 



LEGAL STATUS 

[Date of request for examination] 28.04.2006 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl 9.ipdLncipi.go jp/PA l/result/detail/main/wAAAIxaWNSDA41 2327493P 1 .htm 7/25/2006 



JP,2000-327493,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

iTPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] ScMgA104 Art of the single crystal characterized by heat-treating a single crystal (scandium 
magnesium aluminates) by whenever [ stoving temperature / of 900-1 ,300 degrees C ]. 
[Claim 2] A single crystal is the art of the single crystal according to claim 1 characterized by being the 
ground substrate which consists of field bearing (0001). 

[Claim 3] (LaA103) 0.3 0 (Sr2 AlTa06).7 Art of the single crystal characterized by heat-treating a single 
crystal (lanthanum strontium aluminum tantalate) by whenever [ stoving temperature / of 900-1,300 degrees 
C]. 

[Claim 4] A single crystal is the art of the single crystal according to claim 3 characterized by being the 
ground substrate which consists of field bearing (001). 

[Claim 5] MgA12 04 Art of the single crystal characterized by heat-treating a single crystal (spinel) by 
whenever [ stoving temperature / of 900-1,300 degrees C ]. 

[Claim 6] A single crystal is the art of the single crystal according to claim 5 characterized by being the 
ground substrate which consists of field bearing (111). 

[Claim 7] NdGa03 Art of the single crystal characterized by heat-treating a single crystal (NEOJI gallate) 
by whenever [ stoving temperature / of 900-1,200 degrees C ]. 

[Claim 8] A single crystal is the art of the single crystal according to claim 7 characterized by being the 
ground substrate which consists of field bearing (001). 

[Claim 9] A single crystal is the art of the single crystal according to claim 7 characterized by being the 
ground substrate which consists of field bearing (110). 

[Claim 10] Whenever [ stoving temperature ] is the art of the single crystal according to claim 9 
characterized by being the range of 1,000-1,100 degrees C. 

[Claim 1 1] The art of the single crystal characterized by heat-treating a ZnO (zinc oxide) single crystal by 
whenever [ stoving temperature / of 900-1,200 degrees C ]. 

[Claim 12] A single crystal is the art of the single crystal according to claim 1 1 characterized by being the 
ground substrate which consists of field bearing (0001). 

[Claim 13] SrTi03 Art of the single crystal characterized by heat-treating a single crystal (strontium 
titanate) by whenever [ stoving temperature / of 1,100-1,300 degrees C ]. 

[Claim 14] A single crystal is the art of the single crystal according to claim 13 characterized by being the 
ground substrate which consists of field bearing (111). 

[Claim 15] Nb:SrTi03 Art of the single crystal characterized by heat-treating a single crystal (niobium 
strontium titanate) by whenever [ stoving temperature / of 1,000-1,200 degrees C ]. 

[Claim 16] A single crystal is the art of the single crystal according to claim 15 characterized by being the 
ground substrate which consists of field bearing (100). 

[Claim 17] LaA103 Art of the single crystal characterized by heat-treating a single crystal (lanthanum 
aluminates) by whenever [ stoving temperature / of 900-1,200 degrees C ]. 

[Claim 18] A single crystal is the art of the single crystal according to claim 17 characterized by being the 
ground substrate which consists of field bearing (100). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the art of the single crystal used for a semi-conductor, the 
substrate for oxide film formation, etc. 

[Description of the Prior Art] In order to create a quality single crystal thin film on a single crystal substrate, 
the surface smoothness on the front face of a substrate is very important. Although the conventional 
substrate front face was raising surface smoothness by the device of the polish approach and conditions, it 
was not what can be referred to as flat on atomic level, for example, the sapphire which is a single crystal — 
the number for June, 1994 of a magazine "electronics" — being used as a substrate ingredient for forming the 
gallium nitride (GaN) film for blue light emitting diodes (Blue-LED) is known as indicated by the 34-3 7th 
page. In order to form the GaN film of high quality in a sapphire substrate front face, the above-mentioned 
front face needs to be super-flatness (flat on atomic level). Moreover, since it is necessary to create the thin 
film of a semi-conductor or the superconduction matter to homogeneity, for example on a substrate by 
creation of an electron device, a substrate front face needs to be super-flatness (flat on atomic level). 
[Problem(s) to be Solved by the Invention] Then, these people proposed the art for filling the above- 
mentioned demand (JP,7-267800,A). This art is SrTi03. A fluorine system acidic solution and water are 
used as two kinds of solutions which dissolve the front face of a single crystal substrate per secondary grid 
atomic layer, the above-mentioned single crystal substrate is immersed in each solution by turns, this 
immersion process is repeated, and the substrate front face which is a flat field atomically and has a 
molecular layer step is obtained. According to this art, on atomic level, since the front face of a substrate is 
flat, it can be used for the substrate of creation of an electron device, and it can be used also as a substrate 
for an experiment for placing and observing for example, the gene DNA etc. The configuration or existence 
of this molecular layer step is permitted according to the application of a substrate. The purpose of this 
invention is to offer the art which makes the front face of a single crystal flat on atomic level by the simple 
approach without being based on the dissolution processing by the solution. 

[Means for Solving the Problem] Then, these people propose the heat treatment approach for filling the 
above-mentioned demand. This art obtains the substrate front face which has a flat front face on atomic level 
by processing single b ****** which performed polish processing on predetermined heat treatment 
conditions. The art of this invention heat-treats single crystal (1) - (8) set as the object of the following 
processing according to processing conditions predetermined in ambient atmospheres, such as atmospheric 
air (air), acescence, or neutrality, (annealing). (1) ScMgA104 single-crystal (scandium magnesium 
aluminates) (2) (LaAlO3)0.3 0 (Sr2 AlTa06).7 A single crystal (lanthanum strontium aluminum tantalate) 
(3) MgAl 2 04 A single crystal (spinel) (4) NdGaO 3 A single crystal (NEOJI gallate) (5) It is related with 
ZnO (zinc oxide) single crystal (6) SrTi03 single-crystal (strontium titanate) (7) Nb:SrTi03 single-crystal 
(niobium strontium titanate) (8) LaA103 single-crystal (lanthanum aluminates) time amount conditions. The 
heating holding time is made into 1 hours or more. In the case of less than 1 hour, there is a possibility that 
the purpose of this invention may not be attained. It is related with heating conditions and is (1) ScMgA104. 
A single crystal (scandium magnesium aluminates) and (2) (LaAlO3)0.3 0 (Sr2 AlTa06).7 Single crystal 
MgAl 204 (lanthanum strontium aluminum tantalate) (3) To single crystal (spinel) each ****, the range of 
900-1,300 degrees C is desirable. If whenever [ stoving temperature ] does not fill 900 degrees C in these 
cases, and when 1 ,300 degrees C is exceeded, there is a possibility that it may not become a flat thing in the 
atomic level which each single crystal front face expects. Moreover, to each **** of (4) NdGa03 single 
crystal (NEOJI gallate) and (5) ZnO (zinc oxide) single crystal, the range of 900-1,200 degrees C is 
desirable. When whenever [ stoving temperature ] is outside the above-mentioned range, a possibility that 
flattening in atomic level may not be expectable is shown in the front face of each single crystal. However, 
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NdGa03 In a single crystal (NEOJI gallate), when processing the thing of field bearing (110), the range 
whenever [ stoving temperature / whose ] is 1,000-1,100 degrees C is desirable. Furthermore with (6) 
SrTi03 single crystal (strontium titanate), it is 1,000 - 1,200-degree-C and (8) LaA103 at 1,100-1,300 
degrees C and (7) Nb:SrTi03 single crystal (niobium strontium titanate). In a single crystal (lanthanum 
aluminates), the range of 900-1,200 degrees C is desirable. When whenever [ each stoving temperature ] is 
outside the above-mentioned range, a possibility that flattening in atomic level may not be expectable is 
shown in the front face of each single crystal. 

[Function] With the single crystal processed by this art, on atomic level, since that front face is flat, it can 
create the single crystal thin film of high quality. Moreover, in connection with upgrading of a thin film, the 
engine performance and the improvement in the yield of the electron device to create are expectable. 
Moreover, a flat front face can be used on atomic level also as a substrate for an experiment for placing and 
observing for example, the gene bDNA etc. 

[Example] (Example 1) In this example, the ground substrate which consists of field bearing (0001) of 
ScMgA104 single crystal (scandium magnesium aluminates) was used. Heat treatment temperature heat- 
treated by making [ make / to 300 degrees C / hr / ** and the temperature fall rate of temperature ] a heat 
treatment ambient atmosphere air (atmospheric air) for the heating holding time by considering as 1,100 
degrees C for 1 hour or more. Then, down stream processing is explained. First, the polish substrate and 
fixture which carry out surface treatment are washed, and a processing substrate is put into a fixture. At this 
time, the quality of the material of the fixture for heat treatment to be used did not react with a processing 
substrate at heat-treatment temperature, and high grade alumina ceramics were used for it as a high grade 
thing. Next, the fixture into which the substrate was put was put into the electric furnace, and it processed on 
the above-mentioned heat treatment conditions. It is necessary to warn against polluting a processing 
substrate with an electric furnace or the dust in an ambient atmosphere at this time. Consequently, a 
substrate front face turns into a flat front face on atomic level, and a molecular layer step is 
**************** (Example 2) the weak acid which mixed less than 3% of H2 (hydrogen) for the heat 
treatment ambient atmosphere in Example 1 to Ar (argon) — voltinism — it replaced with the ambient 
atmosphere and others were processed on the same down stream processing as Example 1, and processing 
conditions. The result obtained by the art of this example 2 was the same as Example 1 . (Example 3) the 
weak acid which mixed less than 3% of H2 (hydrogen) for the heat treatment ambient atmosphere in 
Example 1 to N2 or (nitrogen) inert gas — voltinism — it replaced with the ambient atmosphere and others 
were processed on the same down stream processing as Example 1, and processing conditions. The result 
obtained by the art in this example 3 was the same as Example 1 . (Example 1 of a comparison) In Example 
1 , other than making the heating holding time into 30 minutes, using heat-treatment temperature as 800 
degrees C, when heat-treated by the same processing conditions and same down stream processing as 
Example 1, a substrate front face did not become flat on atomic level, and a molecular layer step was not 
obtained. (Example 4) As a single crystal substrate set as the object of processing, it is 0 (LaA103).3 0 (Sr2 
AlTa06).7. The ground thing which consists of field bearing (001) of a single crystal (lanthanum strontium 
aluminum tantalate) was used. Heat treatment temperature was made into 1,250 degrees C. Other processing 
conditions and down stream processing presupposed that it is the same as that of Example 1 . The result 
obtained by the art of this example 4 was the same as Example 1. (Example 5 - Example 6) the weak acid 
which mixed less than 3% of H2 (hydrogen) for the heat treatment ambient atmosphere of Example 4 to Ar 
(argon) - voltinism ~ the weak acid which replaced with the ambient atmosphere (Example 5), and mixed 
less than 3% of H2 (hydrogen) to N2 or (nitrogen) inert gas — voltinism — it processed on the same down 
stream processing as Example 4, and processing conditions except having replaced with the ambient 
atmosphere (Example 6). The result obtained by the art shown in each of Example 5 and Example 6 was the 
same as Example 4. (Example 2 of a comparison) In Example 4 - Example 6, when heat-treatment 
temperature was replaced with 800 degrees C and the heating holding time was processed as 30 minutes, a 
substrate front face did not become flat on atomic level. (Example 7) As a single crystal substrate set as the 
object of processing, it is MgAl 204. The ground thing which consists of field bearing (1 1 1) of a single 
crystal (spinel) was used. Heat treatment temperature was made into 1,100 degrees C. Other processing 
conditions and down stream processing presupposed that it is the same as that of Example 1 . The result 
obtained by the art of this example 7 was the same as Example 1 . (Example 8 - Example 9) the weak acid 
which mixed less than 3% of H2 (hydrogen) for the heat treatment ambient atmosphere of Example 7 to Ar 
(argon) — voltinism - the weak acid which replaced with the ambient atmosphere (Example 8), and mixed 
less than 3% of H2 (hydrogen) to N2 or (nitrogen) inert gas - voltinism — it processed on the same down 
stream processing as Example 7, and processing conditions except having replaced with the ambient 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/25/2006 



JP,2000-327493,A [DETAILED DESCRIPTION] 



Page 3 of 4 



atmosphere (Example 9). By the art shown in each of Example 8 and Example 9, the same result as Example 
7 was obtained. (Example 3 of a comparison) In Example 7 - Example 9, when heat-treatment temperature 
was replaced with 800 degrees C and the heating holding time was processed as 30 minutes, a substrate 
front face did not become flat on atomic level. (Example 10) As a single crystal substrate set as the object of 
processing, it is NdGa03. The ground thing which consists of field bearing (001) of a single crystal (NEOJI 
gallate) was used. Heat treatment temperature was made into 1,050 degrees C. Other processing conditions 
and down stream processing presupposed that it is the same as that of Example 1 . The result obtained by the 
art of this example 10 was the same as Example 1 . (Example 1 1 - Example 13) the weak acid which mixed 
less than 3% of H2 (hydrogen) for the heat treatment ambient atmosphere of Example 10 to Ar (argon) in 
Example 1 1 — voltinism — it processed on the same down stream processing as Example 10, and processing 
conditions except having replaced with the ambient atmosphere. Example 12 — the heat treatment ambient 
atmosphere of Example 10 ~ moreover, the weak acid which mixed less than 3% of H2 (hydrogen) to N 
(nitrogen) or inert gas — voltinism — it processed on the same down stream processing as Example 10, and 
processing conditions except having replaced with the ambient atmosphere. In Example 13, it replaced with 
the single crystal substrate of Example 10, and processed on the same down stream processing as Example 
10, and processing conditions except having used the ground thing which consists of field bearing (110) of a 
single crystal. The same result as Example 10 was obtained by the art shown in each of Example 11, 
Example 12, and Example 13. In Example 13, although 1,050 degrees C is optimum temperature whenever 
[ stoving temperature ], a substrate front face can become flat [ within the limits of 1,000-1,100 degrees C ] 
on atomic level. (Example 4 of a comparison) In Example 10 - Example 13, when heat-treatment 
temperature was replaced with 800 degrees C and the heating holding time was processed as 30 minutes, a 
substrate front face did not become flat on atomic level. (Example 14) As a single crystal substrate set as the 
object of processing, the ground thing which consists of field bearing (0001) of a ZnO (zinc oxide) single 
crystal was used. Heat treatment temperature was made into 1,100 degrees C. Other processing conditions 
and down stream processing presupposed that it is the same as that of Example 1 . The result obtained by the 
art of this example was the same as Example 1 . (Example 15 - Example 16) the weak acid which mixed less 
than 3% of H2 (hydrogen) for the heat treatment ambient atmosphere of Example 14 to Ar (argon) - 
voltinism - the weak acid which replaced with the ambient atmosphere (Example 15), and mixed less than 
3% of H2 (hydrogen) to N2 or (nitrogen) inert gas — voltinism - it processed on the same down stream 
processing as Example 14, and processing conditions except having replaced with the ambient atmosphere 
(Example 16). By the art shown in each of Example 15 and Example 16, the same result as Example 13 was 
obtained. (Example 5 of a comparison) In Example 14 - Example 16, when heat-treatment temperature was 
replaced with 800 degrees C and the heating holding time was processed as 30 minutes, a substrate front 
face did not become flat on atomic level. (Example 17) As a single crystal substrate used as a processing 
object, it is SrTi03. The ground thing which consists of field bearing (1 1 1) of a single crystal (strontium 
titanate) was used. Heat treatment temperature is N about 1 ,250 degrees C and a heat treatment ambient 
atmosphere. 2 It considered as nitrogen. Other processing conditions and down stream processing 
presupposed that it is the same as that of Example 1 . The result obtained by the art of this example was the 
same as Example 1. In Example 17, although 1,250 degrees C is optimum temperature whenever [ stoving 
temperature ], a substrate front face can become flat [ within the limits of 1,100-1,300 degrees C ] on atomic 
level. (Example 6 of a comparison) In Example 17, when heat-treatment temperature was replaced with 800 
degrees C and the heating holding time was processed as 30 minutes, a substrate front face did not become 
flat on atomic level. (Example 1 8) As a single crystal substrate used as a processing object, it is Nb:SrTi03. 
The ground thing which consists of field bearing (100) of a single crystal (niobium strontium titanate) was 
used. Heat treatment temperature was made into 1,100 degrees C. The heat treatment ambient atmosphere 
was set to N2 (nitrogen). Other processing conditions and down stream processing presupposed that it is the 
same as that of Example 1 . The result obtained by the art of this example was the same as Example 1 . In 
Example 18, although 1,150 degrees C is optimum temperature whenever [ stoving temperature ], a 
substrate front face can become flat [ within the limits of 1,000-1,200 degrees C ] on atomic level. (Example 
7 of a comparison) In Example 18, when heat-treatment temperature was replaced with 800 degrees C and 
the heating holding time was processed as 30 minutes, a substrate front face did not become flat on atomic 
level. (Example 19) As a single crystal substrate used as a processing object, it is LaA103. The ground thing 
which consists of field bearing (100) of a single crystal (lanthanum aluminates) was used. Heat treatment 
temperature was made into 1 ,050 degrees C. Other processing conditions and down stream processing 
presupposed that it is the same as that of Example 1 . The result obtained by the art of this example was the 
same as Example 1. In Example 19, although 1,050 degrees C is optimum temperature whenever [ stoving 
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temperature ], a substrate front face can become flat [ within the limits of 900-1,200 degrees C ] on atomic 
level. (Example 8 of a comparison) In Example 19, when heat-treatment temperature was replaced with 800 
degrees C and the heating holding time was processed as 30 minutes, a substrate front face did not become 
flat on atomic level. 

[Effect of the Invention] According to this invention, the front face of a substrate can be made flat on atomic 
level by the easy approach. 



[Translation done.] 
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40 fcfe©-c*-5„ huIB is icM&xM ©zSSB , CZStcfc 
W^feBf©3l±lfita (SSgMS) <tiSBl*©@MS® 

&m<DU&miGt(Dm&tf>h®;3L'i). vmmtimm 

£©*l?i5atc»OSF (^t^^Jl^RS. Oxi d 
ation Induced Stacking Fa 

u i t) tmmzxMv, miki&gMicM-rzmsjj 
(Sj©Bfffi-cmfcB#{c. <)>iftKicftib («t. osf>j 

«i?ffiia^©as^EG*^*t^rt^i» (*f h*/- 

50 > : HZ) ^^fflLfcC Z ?|Jilf t£TMS)£fifi;fr|6j«: 
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J$& : £M.& 0 . 6 m m/m i n W&£1±- t th$m^M<D 

Tt>£FPD, LSTD, C0Pf©^O->>f>^i 

^-S^fe^v^i^^ ®7©7^> (A) ) „ 
[0 00 7] S/c, J&Bilg^O. 6mm/minKT 

cornet, fc&mmo&TicmK osf v>wmn, io 

^^L/ctefi;u-^H <b#x.^nr H&L/D (L 
ar&e Dislocation: JS-TfalfzHi >rt/— ^ 
CD0g-5§, LSEPD. LFPDf) <DXM 

^SSJg^rO. 4mm/m i nfg^WTifiiiK: 

osf y>w^x-^©wciKlirii 

U £ffi#M (I270^> (C) ) o 

[0008] ttc. miictjkztiz^^ic^ isfrvmw 20 

£ I m®<D*PmvO S F V >^<DW!WK:. MISL/cNM 
t3c£P?tfft£, £?Lil§acDFPD, LSTD k COP 
4k fgTf^y ^>@E<DLSEPD. LFPDfc#S 

L/^ct^i^<o^a^msnri^„ c^i^iosF 

X- r aya^-r^TmcD^V h^^ h £3112 L 

fc, ^ffiajW*<^£&<, LSEPD, LF 

PD^/s^n-M^ y iM^fPJJ-c*^<b 

$B^£ftTt,>& (^7CD^^> (B) ) o 
[0 0 0 9 ] CCDi 3&N«««\ S^CD^ari^ 30 

CCDNM^^OliT, (V. V. Vor 

onkov;Journal of Crystal 
Growth, 59 (1982) 625-643) *C 
3l±tfiIS (V) i^H^BW^S^^ffi 
(G) ©l:br^^V/Gtl^^*^^-^^^PilCDh 

[0010] WPKDGCDfrluZ&MlsX % 

*43l±WilflE"CN«*&si«±iii (^*-'v£®) 
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*titt>3K:iaEft*lSlK:fc. £1fiN««<!:ttStta#tfc* 

[ooin *ffi-ctt. n««*s 6 cedars 

OSF y>y©MHfcBra-r5Nv«« (£?L<D^ 
i I«WC|«WSN i MM (W> , J3> 

Nv««iBBR#rmJB3&%43BfiSSntt^N i fSiSSrE 

[0012] 

fc£ffiN«»T?*»K i»IU«OSF'J>^ 
[0 0i3]*crt^Btt k ^H^^^x^-ffi^ci: 

o^y3>*ea*«jt-r*iB, asu^ovw, 
osf«* * u t*f IB v y 3 > y ^© i flWD^ 

[0014] 

ftfitc y > ytt(c«4tso s f ©Ji-fl(©N«»r* o 

©BMDgg^l x l o 7 «JiS:CX/X«^ 
x-^7^73?^A^30 use cfe(T©S:<ii^r^"r^ 

3>*Ba^^-^* j a«3ti* (w«3Hi ) . 
[0 0 15] cw^r>'j3>fg B B H ^iw^ v 
i^FPDf^pg, l®M<DW<:&&?7Z2 (L 
SEPD, LFPD) % MOSF»W^^cCO 



PS (Cuf^3>^ai) *5#«E-ST. 

[0 0 16] C©*§£\ lulBS5®^*fHiNvffii|S*s, ^ 
X-^ffi|*J©8 0%JW±©^-C#«E-r-5C tmjt. L 
l> (1**^2) . fiiriB0£5&ABft^ttNvttig«. 

KtfLhS-tf-S c tw-ezz &©£ 

[00 17] £tc. ilB^y^^^JS^^i-^lcxf 
£ * + >\>m £ Bl& L- £> * S C £ £#8$: £ "T -5. x 
fJ+i'ti^x-AiifiiiJni (tt^3) „ CCD 
i^ftxt^ + ^ + ^x-^-C&fttf. MCie 

$ * + juji^^fiS ? n. ttmittt £ y * * y > ^tg^j 

*C <g tl tc x b" £ * is -p £ x. - ; \ £ & & . 

[ooi8] seK^fssg&cj;*-^ t-xz^jv^*- 
L/ciig{c y >^«K«^-r s o s F©imiioN«« 

tN&-?T. Cu^tfy^a^KiOtfcffiSft-^PS^JlS 

MSfcbfclgHCBMDffigAn x 1 0 7 I/cm' «± 
Rtf/Xtt^xw^-^^ArtJa 0 u- s e ditT© 

(l»*B4) . 

[0019] C©J: SfcWfcfrffitCfctUi. WfiXb/ciS 
a4-)i-^tlfei*K. VS^©FPDf©5dl, 
I?I®)E^(4?7X$, KtfOSFK«jWB«S*i 

[002 0] C ©*§-£, mTlB]f5IgS!*TtHN v». ® 

1*3© 8 o %&Lk<ommv&&rzJ: *> KwsafcWRM- 

•5C£#sa?$lA> (f«^5). c©<fc5«:i«M5gtlTtn 
N v »«(!) 8 0 %&.±<Dmm* A A S <fc 5 ICis V 

t,>^r•^^ry> ; y^5rwrs^'y3>*^ss■i'x-^^=l: 

StslK:f#SC£#-Ci*3„ 

©*✓ y n ^^H^DfiSiSjiS*^ l terns, o s f y 
>#ffim&tcm&? z> c u a >tc J: oeiffls n 
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S£?8fi!SLfciIi^c. B^mWffig'Srl/fcfgiOCBMDS 
g#l x l o 7 {g/cm 3 JSLLKtf/Xfcttfx-^-f 
7^-fA*53 0/ise cOT©Sfcffi£^it^#raiN 

v mmfiffi&t z>mR<Di&&&& t ©Raoj&Eitgtcso 
ai/t^s^Mt set *i$&£ -r s s/ y ■=> >*fe 

[0 02 2] C©<J:-5 oTfe. FPDf©V 
Ffc«JWft£S nr. C u Pi> a >*Pfi 

[0 023] C©*§£\ K^WUiMS«. 400-70 

o rc©s*#H«rt"c 2 o #~ 5 mmomtmzmL . 

^l»t:'7 00~900'Cr3~5 BiHia© K 5 -(®{t£iS 
bfcS. 900~1 1 00'CTl 0~2 0^Ffa©F7-f 
ffiE{fcMffi*tf ; 5*>©£-r5C£*W*0^ (1**11 
7) . C©«fc5&®3gtffm®3£:Lri!l^3ft£BMD 
SaSi^/XlJ'i'x-^^ -f 7 ^ -f A^S«tS£ br±IB 

©«t^{ci/y3>#$s H ^W)i£Tntf. stsi(c§fs©y 
20 £ y > ^te^j^wr y ^ x-^^f#s 

[ 0 0 2 4 ] £ fc. y 3 >mitSB B B ©?7Mg£sit?itg£ 2 
Oppma (A S TM' 7 9 ) «±«c(WWLT|i«i** 

WfiS-rsc£*5jf*b^ (ti^ffls) . ±ia©j:5^?7J 

[0 02 5] «T. ^BJKO#f?$fflK:giWr.5»*5. * 

1) FPD (F 1 ow Pattern Defec 
t) £tt. fiKSfI©^y=3>#*£ H ^*^^x-/N^^ 
>3fcbU ^ffl©M*H^K£^©S^?Kt , x 5 ,^> 
fL/TBX'JI^C^c^ Cr, O, 4»M£*<0S^ 
jg-C^ffi=&x-^5 1 >^ (Se c c ox-,?>iO T5C 

iitFPDitU ■t7X-^NHF , 3©FPD^;a/!>iiiSC^ 
a£^fcKWBE©^^it^S (#§3^4 - 1 9 2 3 4 

40 [002'6] 2) SEPD (Secco Etch P 
it Defect) £». FPD£ m— © Secco 
x„^>^^brcB#«:. S£nm« ( f 1 ow pat 
tern) £#5 *>©£F P D £PfD\ dgn««^fffc 
^Ct,»fc©?:SEPD£l¥A. C©cp"C 1 0 Mm«±©^ 
#t>SEPD (LSEPD) »g{4^5^^-CC|3ig^- 

^, CC^fi^aD-cm^y-i'L/. P-Ni^f>i' 

[0 02 7 ] 3) LSTD (La s e r Scatte 
50 rins Tomography Defect)£ 
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i r>5 i-^rt cc??ft-r ^^oc «t sstSL^^ffl-r s 

(Jpn. J. Appl. Phys. Vol. 32. 
P 3 6 7 9 . 1 9 9 3#M) . SiSOW^rtJ. 

So 

[0 0 2 8 ] 4) COP (C r y s t a 1 Origi 
nated Particle) £«. «)x-^©i|i/t> 
«©«ffciBBE«:*ftS"tt4IRH4ft*^IBr. Sec 
coi^tttFPDttSW. SC-1^(N 
H, OH : H, O, : H* 0= 1 : 1 : 1 0©fi£*(C 
<fc58fc??>) ITCKWlxsr^yjSiLTH*. COPK 
ft 4. C©f? h©itS«l m mJ^Tf 3fetStSLi*-Ci9^ 

So 

[0029] 5) L/D (Large Disloca 
t i o n : »TIBnEffi^-^©W#) KB. L S E P 
D. LFPD«#tft9. ISflaii' 'J =i >wmmLtd&&. 

)v~ y r mmtm^.hnxi^x?&-c$>^. lsepd 

tt. iJEl/fcJ:5«:SEPD©(p-C«> 1 0 //mJK±©;* 
$fc. LFPDtt. _hlBL/fcF P D© 

«f»rfc3tei8fcf* h©*£3#5l o amJ&Lt©X#c>fc© 
[ o o 3 o ] 6 ) c u wyf a x- 

^©*HS©(4H*iEttK:gJ5£l>. ^^i-^ffi 
{cM-TS^UiligS'&lSJiSlf. J:»?aMMfc$aSK:*fL-C 
feJESIKi'JSU #^*£2x^©fFffi8;r*5. 
[003 1 ] *#a9«Cf x-^©»«*ffitt. -J>x-;> 
ftffi±K>^©/I3©tfi^lg£J15j£3li\ HJiE^x-^ 

^ast4«:cu«©«wwi»*wia (7 r >-K^->a» r 
itmtc&tiLZtpm? s i. ttftJflt**5&ft s»tt(c 

*SK*Wi. Cu-ft>*iCuiS:-5-CftU)«Ci?: 
5PJffl0fc^«a-C*S. ^bM^sSfbGISOSi^fcttC 

[0 032] Cu^^a^Stlfc^x-^O^RSSP 

SlS&Si (T EM) *fcttj£2t*-?«8&S& (S EM) 

[0033] 7) BMD (Bu 1 k Micro De 
feet) iB. C Z'>'J ^ym¥ B <PK.mmaK.Wfels 

x\,>tcft*mmmmjimicj:K) s i o* ^iurwiB 

b/c^tFrttJB3©C<!:-e£><3. BMD*5^x-^©F"9a5 
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fcw&tza&te-i > h £ ( i 

G) K^F-^fSC 
[0034] 

[fg9i©l5li©ffiJ8i] ^Hj#e«. fn-W>$UB 
(,>£>©#£> 9. ^©MH^P^Sfctf). Cuf#»3 
■5. OSFffi«{©W!W©Nfj|« (Nvlfel) TNfcoT. 

tt© <£ 5 fc*SH5tt**ft 3 S i & o rt >S C i 
£o 

[0 0 3 5 ] -ec-C. C©OSF©^BJ©NM*rc&o 
r. Cuf^i^a^iOtfcffiSftS^ffiM^ (Cu 
xtf^RS^W) ©ftl^«£^x-;v£BK)2;tfSC:£ 

20 [0 03 6] iCoA5, ±te©<fc5&Cu-r*"i^>a> 
UT'Jx-^fWlfctCo, ^bBSBffi#tt«|fiI± 

•rsfe©©. * ';>^te^;«:/N-v'>+*5A#<. + 
£ >;>y^*5ff etia^is^ibofc. c© 

<J: 5 icy ? $ 'J >^fig^*5+^--c%C^i. tv-W *IfI 

r*©#s o £®t 3 a s c t tc & -> r l, i *> . 

[003 7] ^C-C*$m%Z>\t. VvZ 'J >£*W>© 

30 *. Nvi«©if«fUil!i. OSFifi»T?«fei*<. 
N i mmt<Ci&-3< tii'^TSJ^K^mUTfctJ. 

)|T^';3>fM B H H 5:fjSbt^. Niffl«Ki5l>Nv 

[003 8] 3 ?>«:*^^^{i, N vM^-CWgEb/c 

OSFffiUj. IMJU. RtfC u fWS/ h 
«*«W>Nv*«T*-jT. ^«TUiMS^©BM 
40 DSK*U x l 0 7 <l/cm s «±Si^/X«^x-^ 
7-f7^-<A (WLT) *53 0/ise cWT©^^ 
tNv!^ (i^^WHiNv^) rt©>";=i>*o€S 
'i7x->'^r*4^.^f. iftWIE^i^WaiK: J: >3 . ^SWftt 
tcwvtj: < . y ^ >; >^tfe7j(c®*t>rffinfcN^© 
i/«;3>m«ss^x-^<t?csci*mHJb. 

[0 03 9] JWT. Sffl=£#ML^*i6 3 6«:|f|£BK:lft 

?bt-5#. *^»cnKK^3nst>©r'»*^. a 
2tt. xmrnoisv =i>^SB^^x-^^Kii-rs^K: 

50 ^ar6Cidi-C^S#^fl±^M©-^^U-C 
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c<Dtm&m±imm3 ob. ?i±ws3 i<t. 

3Lttf^3 i *r^6nW7#3 2t, ;uy*'3 2 
<DJ§fflfc:i2g;*ft/ct:--*3 4£, ;l/^^3 2*@gS 

fc, t-*3 4<D^HH^tt»MS»3 5*raK3nr 

[0 0 4 0 ] Jl/^sK3 2tt. *©rt«9©^y:3>HllK 10 
(»> 2*JDffifr*«l«cttBIE^^##»»6ti. 

tta©$ssES*«^*, i>*>»>*Mcza#flji>e>*i 

*R5£T SttKcD^SfiS GSftMK) 1 2**a» 

6nrfcD. S6«cJ£a©B»Wffi4 2ft©ttH«0*K 20 

OB. *OT»i^y3>lHK2©»ffi3 4©IHfc2-- 
2 0 cm<DHIIB«:»^rSa3*irCi5. C^tiil 
tea^BP^jaSWiBG c [*C/cm] ctisajaaw 
^(DSS^JKG e t <DM*«/h3 < ft 0 . 0(;U*fSaB2 

©as^jiao^^iBs*^ <t o ffi < «c £ J: 5 cc^sr 

*W»r S c t fer * fl«KJI»» l 0 tXJMBff l 2 

owwc* o , mim 1 2 ortwctrtflnflittt 1 1 * 
taw tv*. mm\2co±.\,tm%Mffi\ 

[0 04 2 ] C©cfc9tt*tS»3l±tfK«3 0*ffll»T 

> 1; a ><Dnmm&mMkm&zm* 1 4 2 0 • c > 

t^fe«c, •7-f + 7*HIE3*a3&i6*#8l*. Chic 

ga*S£h, gist. ?i±wiifl[4iaffi*iaw«:Bifis*r4c 
[0043] c o£ # v tae*ofti5a8«a©WfiE"c«. 

N««^<t. ftSl^BN vffl«*fc«N i ««©l^n 

^©««rtr^U3>j*wa©WJsE*tToTt^c. 

f50SFO?HIJ©Nffi« , CftoT, Cuf^»3> 

*ttfi©*^. KfR«?ffl«Ul*bfclB«:BMD«fi[^ 
1 x 1 o 7 i/cm 3 JBU^tf/OlB^xw^^?* 50 
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*fA#3 0 v s e cfelToafflliSK-raiRKWfflN vl 

mmmicj: ot«»T*t^7 * >; > jtBA&Bhfc« 

#T*#S4><D<!:ftSo 

[0044] BUJ, _blHOct 5 ft^KBBOXBtaRVr W 

%ttaw^6j^sw«c^tfT«a^6fiii^a«s-a- 
i mm (g*^*^ ojiuc«ffi««A 

?B«a«:3Kff r *C u 3 >«: J: o ^m* 

MSRWlHfflI«rLteBKCBMD«a*J 
1 x 1 0 7 i/cm 3 eUiRCF/XBOx-^^-r^dr 
-fA#3 0 /ise cJttT©»ffi*^TS5M**ffflN v{I 

r»tta*»*TWW"h«J:l^ C©J:9KJ/»J3>» 
ISa«rWflWn«* Hlfcii*Sh*<fc 9 
«U^4>^r»«WR«f fU N v *M (Sffi^ ^ ^ * -f a 

««3&j»aET4*|ga*sa«:wfitrsc: 

[0 04 5] C0i5ft*IBWrlBNv«« 4 

KB. BttStfc*^** (LSEPD, LFPD)f(DI 
Dtfcffl£h£^Pfi£>ft< > Ofrfc^Xtf Fv-TBBRS 

[0 046] tt*5. BMDfffl[BKR«ffUXyioaK-f> 
B$fflte J: r>TgfcoT<S2^ **W«:*5W*BBIS«fffl 
jSltt, 4 0 0- 7 0 OTO^f #lSrt"C2 0^-5 
ffiS&mmm&MU* ^t7 00-90 0'Ct3-5 

b$^cd f 9 jmitzmutc^ 9oo-i loo-en 
0-2 ov$m(D f^ jmt&mzn'i &<D*mm±-?*> 

*S60fca, ^*4J©BMD*«*Sl>B^x-^-5 
7^^A^®JSU/c<b*«:, ^tilxio 7 !/ 
cm 3 ti±. *4l*B3 Ous e c«T©SI^^N 

tftS^ya^^tta^x-^i-rJhK, «»Tffft& 
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[0047] *§m<DismmmtiMvm.mz. t> shv^aM^^nctm*)9mo. m2mmmov>^ 

x.-^<D±# (10 0%) *sccDfl^-C*SCi*5MS Jl'SrifcftftSSL./c ±lS1t>:7\>UK:o(,>TWLTiiJ5£i£ 

URgtUJ^l Kmen^Jr^W:. (SEMILAB WT-85) 

■5. se-^r. >?x-/^f«5(d8 o%&.±i)mmmmmN <t f p d. lep?omto, -e-u-cosFf&gyitc 

vi^fibtltf. KIRWW^UlfC.tO^x-^CD^gP^ <££OSF©^£tft$E£i§a£U Cu^tf^Pg 

[0048] *fc> *^{C*JW^S?^WWN vi^ 10 [0 05 3] ftf*BHCtt> &1f *¥BBWBlJ Ufa 
tt. *0«B«iIK©W»*>. Wfi£*©v"ja> ?7-i^>* r , taii-^i' (3 Oftffl) Z 

mmM,<»9 0 0^&lTCWfi«««K*jWSjBjweBI*fi II, ««J$©**ftgU ilr£<Z>*l9«. dXK<D« 

<-r*Ciftf«:J:»)IBR«fia«feM8«: (a»©Nv flaH3£*tf ofc. OS FOfHitcHOTtt. 1150 

flRtt®2«£(±) ift&&c£6-C»S. &J»!KSI 'C. 1 0 0»IB hKfgl^T) 0fltkfe9&& 

•5x-y%(cttjR#fffl«ffl|ftt6U-cfc iPL (8 0 0'CTfflt/An) . 3RttrftfUt*lfc£l/ft: 

*>*'» * v^9m>*¥m?z\*a<o+fttmm\m a. osf v>#'**-><Dmi&tmm.fflm.&ft-ytt. 

fi*s^e><i«ct»*j-en*s*s©r. srasMSaift*: 2 0 [0054] cuf^iiwcouttt. S4&c^b 

ppma (ASTM' 7 9 ) fcUb(clWffllL/-C«ttft*W fcj: 5(C. BS8 -f >?-<Df x-^J|5tt{c< OtfeSttll 

[0 04 9] Se»«:^';3>*^ B B a =SrWij£-rS^. «SS 20 J&Lfcfg. Cuf^->3>I8!M»L. iSfbl&KfiS© 

tfHffi#B2fiS©ilfl[«lBG*!A*^HZ*jft{c<J:«5 atttftZ&ttBtsfc. fHBfefl=B:>:©4*f OTftS. 

0 . 5mm/min «±©«aKSflf-C*<*ja©irjsK*ff Kffcfil : 2 5 n m 

t!igv-^>*tjE^L. nmicmmit-rzctb m&m&: 6Mv/ C m 

•c*z. MEEBvmmm •. 5 an 

[0050] Sfc. ±ffi©<fc 5 &~>y 3 x- ^5 (a)«. C u f-XVis 3 >t^P§#fS£Lfc:N v 

A^i^ci-c, iwiT*o. ^smmkuvv* &m<mm&mrc*> k> . <b) t*. cu^tfs'S'axc 

y > ^S6# &tfc®iifcxt**>'i.;t^x-^£f#St .to XRg*3^Sfe L tt*> ■» fc N v IMiDINBIt»r4 S . 

£fcfi*£. *«5i«CiR4^y3>*ISa«> [0 05 5] gtfflf±±tf©?x-^K:JjniU & 

x-^«. V» l» RC/OSFM^©C^-rn© flMEE<l*tt<Dff*fcfT-3fc. C-*-F8«S£* 
$«Sfc*8l -€-©«BCCXf 5r+^ + ;UJg^fiK-r 30 mi^©<bfc9r*-2>. 

fttf. S8^K©*eS5xy 3>©xe£*-> + Jt'Jl<!:& 1 ) KKbJS : 2 5nm 

0. »«©y-^ $y>^fii^ccfe^n/cxfdr+ 2)$j5t««i: y>- F-?* • *y~>y 3>. 

i^ + Jl/^x-^^-r-SCi^-C^^. 3) SffiMH : 8mm 2 

[0 05 1 ] 4) fflgfgtfi: lmA/cm 2 

tTF\ SUfemWr^BJ^rlftB^-rsAJ. [0056] ®J^ajiM!I&©BMDffiK<!: ^/l-n, 

*»BttC ntcRS^S ft* ^©r-BAjri^ 7 * ^ AM&IHitfT o fc^©Ba*rHJ^S«J«T© 

(SWl) : ig&S£WfcBNvfiigt©Sllg SOT**. 

02 (Dm^mmmm 3 0 £m>-c . «T©=t 5 cc&ji 1 &a : 6 5 0 -cmm^m^. 2 mrs 

«aestt©»«e8K*m». si^sfc^wsM 2g@:8oo-c, 4 n$m ^ iwt 

ite*SS^fc. St". 2 4 (6 0 0 mm) S©5 40 3f8:a : 1 0 0 0 'C. 16^K7-f^t«lt^iP 

-s?u mMs-o^- (200mm) . ysm.<i oo> stsrsfc. zti^Wk i tcijvr. 

©5/Ua>#|§||*1ft8l,fc. ?x-vN©^fgK»2 [0 0 57] 

4-27 p pma (ASTM' 7 9fiS) J: 9fC* [Si] 

•SriUiSIJl 0 cmfrhWfflliCfrWCO . 70mm/mi 
ntfthO. 3 Omm/m i n £T , S1g&-jK:giS£tt3 J: 

[0052] ±12© J: 5 KWfS b fcS^ y n >^ B ^^ 
©iSPgiJ?:. S3 (a) (C^L./c«i:9(Ci^ B llft^|Sj«: 1 50 



m a 


^SJSflt (u/>iQ) 




0.571 
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